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Abstract 


The present study describes two new species of the monocotyledon-feeding lace bugs of the genus Agramma Stephens, 1829 
(Hemiptera, Heteroptera, Tingidae, Tinginae, Tingin1) from small islands of Japan. The first is A. (A.) izwense sp. nov., which was 
recorded as A. (A.) japonicum (Drake, 1948) from Hachijo Island, the Izu Islands, in a previous study, and is considered an indepen- 
dent species here based on morphological characteristics and molecular data. The second is A. (A.) kKeramense sp. nov., which has 
a remarkable spineless head and was discovered from Aka and Geruma islands, Kerama Group, the Ryukyu Islands. Consequent- 
ly, the following four species of Agramma were recognized in Japan: A. (A.) abruptifrons Golub, 1990, A. (A.) izuense sp. nov., 
A. (A.) japonicum, and A. (A.) keramense sp. nov. Only dozens of submacropterous morphs were confirmed in these two species 
in the present study, suggesting that both new species are flightless. In addition, an illustrated key for the identification of the four 


species from Japan and the host plant relationships of the two new species are provided. 
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Introduction 


The true bug family Tingidae (Hemiptera, Heteroptera), 
known as lace bugs, comprises phytophagous species 
that are highly host-specific and generally feed on the 
abaxial side of angiosperm leaves (Schuh and Weirauch 
2020). The genus Agramma Stephens, 1829 (Tinginae, 
Tingini), a species-rich Old World taxon with 89 species 
in three subgenera, includes many species that feed on 
monocotyledons (cf. Drake and Ruhoff 1965; Péricart 
and Golub 1996; Aukema et al. 2013; Souma 2020). In 
Japan, two species belonging to the nominotypical subge- 
nus, namely A. (Agramma) abruptifrons Golub, 1990 and 
A. (A.) japonicum (Drake, 1948), have been known main- 
ly from Japan proper (Hokkaido, Honshu, Shikoku, and 
Kyushu) and its surrounding islands (pertaining to the 
Palaearctic Region) and were reported from Juncus sp. 


(Juncaceae) and Carex spp. (Cyperaceae), respectively 
(Souma 2020). Many previous studies, both older and 
newer, have reported several localities for these two 
species in the four main islands of Japan (Drake 1948; 
Takeya 1953; Tomokuni 1979; Ichita 1988; Yamada 
and Tomokuni 2012; Souma 2020; Souma and Hisasue 
2022; Souma and Iwata 2022; Nozawa and Okuda 2023; 
Tago 2023; Yamamoto 2023, etc.). In the small islands 
surrounding Japan proper, however, only A. (A.) japon- 
icum (Drake, 1948) has been recorded from Kunashi- 
ri [= Kunashir], Hachijo, Sado and Yakushima islands, 
which belong to the Palaearctic Region (Kerzhner 1978; 
Tomokuni 1979; Tomokuni and Ishikawa 2002; Souma 
2021). Consequently, Agramma species on the small is- 
lands of Japan have been rather unevenly investigated. 
On the other hand, the general habitus of members of 
the population from Hachijo Island of the Izu Islands, 
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identified as A. (A.) japonicum in the literature, differs 
from that of A. (A.) japonicum described from Sapporo, 
Hokkaido, Japan proper (cf. Drake 1948; Tomokuni and 
Ishikawa 2002; Souma 2020). Additionally, an indeter- 
minate species of Agramma was collected from Aka and 
Geruma islands, Kerama Group, the Ryukyu Islands (per- 
taining to the Oriental region) by the author and his col- 
league Reo Ito. Therefore, Agramma species distributed 
on the small islands of Japan require a taxonomic study. 

In the present study, the population of A. (4.) japon- 
icum from Hachijo Island and an indeterminate species 
from Aka and Geruma islands, the latter having a re- 
markable spineless head, were considered undescribed 
species based on careful observation of their morpholog- 
ical characteristics, and the monophyly of the former was 
supported by molecular data from four gene regions (the 
COI, COIL, 16S, and 28S genes). In conclusion, two new 
species, namely A. (A.) izuense sp. nov. from Hachijo Is- 
land and A. (A.) keramense sp. nov. from Aka and Geru- 
ma islands, were described. In addition, the possibility of 
flightlessness for the two new species has been suggested, 
as only submacropterous morphs have been collected so 
far. An illustrated identification key and photographs of 
living individuals of all four species of Agramma occur- 
ring in Japan are provided, and the host plant relation- 
ships of the two new species were presented. 


Materials and methods 


Molecular data 


A total of 18 operational taxonomic units (OTUs) from 
four Japanese tingid species were used in the present 
study (Suppl. material 1). The 16 OTUs consisting of two 
species of Agramma, A. (Agramma) izuense sp. nov. and 
A. (A.) japonicum, were used as ingroups because of their 
strong similarity in terms of morphological characteris- 
tics and to judge whether they are independent species or 
represent geographic variation. The remaining two OTUs 
consisting of two species, namely Cochlochila (Physo- 
dictyon) conchata (Matsumura, 1913) and Limnostatua 
lewisi (Scott, 1880), were used as outgroups. The genera 
Cochlochila and Limnostatua are placed into Tingini as 
well as Agramma but differ from Agramma in their mor- 
phological characteristics (cf. Drake and Ruhoff 1965; 
Souma and Ishikawa 2022). Partial sequences of the 
following gene markers were used for the present anal- 
yses: mitochondrial COI (742 bp), COI (765 bp), 16S 
(361 bp), and nuclear 28S (444 bp). Fragments of each 
gene were amplified using the following primers: C1-J- 
2183 (S'CAA CAT TTA TTT TGA TTT TTT GG 3’) and 
TL2-N-3014 (5'TCC AAT GCA CTA ATC TGC CAT ATT 
A 3’) (Simon et al. 1994) for COI; C1-J-2798 (5’'CCW 
CGW CGW TAY TCW GAY TAT CC 3’) and C2-N-3554 
(5'GTT CAT GAR TGW ARD ACA TC 3’) (Damgaard 
and Cognato 2005) for COIL; Lacel6sF (5'ATG ATT TTT 
AAA TGG CCG CGT 3’) and Lacel6sR (5'GAA CTC 
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TCC AAG AAA ATT ACG CTG T 3’) (present study) for 
16S; and 28sL (5'CCC GTC TTG AAA CAC GGA CCA 
A 3’) (Muraji and Tachikawa 2000) and Lace28sR (5'TCT 
GAT CCG AGT CCC ACG GCT 3’) (present study) for 
28S. All sequences used in the present analyses were 
newly submitted to GenBank by this study or previously 
registered to GenBank by Souma (2022). 

DNA was extracted using the DNeasy Blood & Tissue 
Kit (Qiagen, Hilden, Germany). All DNA samples were 
extracted from the abdomens of the specimens using a 
nondestructive method. The abdomens were preserved 
in small polyethylene vials containing 50% glycerin and 
50% water solution. The other body parts were preserved 
as dried specimens and pinned. PCR was performed using 
the following protocols: initial denaturation at 98 °C for 
3 min, denaturation at 98 °C for 10 s, annealing at 50 °C 
(65 °C in 28S) for 5 s, and extension at 68 °C (72 °C in 
28S) for 5 s and 35 cycles (33 cycles in COD), with a final 
extension at 68 °C (72 °C in 28S) for 3 min. The PCR 
products were purified using an ExoSAP IT kit (Amersh- 
am Biosciences, Amersham, United Kingdom). 

The edited sequences used in the present study were 
compared with related sequences from the National 
Centre for Biotechnology Information (NCBI) (http:// 
www.ncbi.nlm.nih.gov) using the Basic Local Alignment 
Search Tool (BLAST) algorithm (Altschul et al. 1997). 

Sequence alignments were performed using Mega 
10.1.8 (Kumar et al. 2018). Gaps were treated as miss- 
ing data. Six OTUs were used in the analysis of concat- 
enated datasets of COI, COI, 16S, and 28S to estimate 
the phylogenetic relationship between A. (4.) japonicum 
from three islands of Japan proper (Hokkaido, Honshu, 
and Kyushu), including the type locality Sapporo (Hok- 
kaido), and A. (A.) izuense sp. nov. from Hachijo Island, 
the Izu Islands (Suppl. material 1). In addition to the six 
OTUs, 12 OTUs were used in the analyses of the COI 
datasets to identify the morphological species. The COI 
dataset of the 18 OTUs contained four OTUs per locali- 
ty in A. (4.) izuense sp. nov. and A. (A.) japonicum. The 
COI, COI, 16S, and 28S sequence datasets were concat- 
enated using Kakusan 4 (Tanabe 2011). The concatenated 
aligned sequences yielded 2,312 bp. The homogeneity of 
the base composition of the sequences was tested using 
the pgtest composition implemented in Phylogears in Ka- 
kusan 4. The null hypothesis of homogeneity among the 
OTUs was rejected for the third codon position of COI. 
To decrease the saturation and compositional bias, the RY 
coding dataset of COI for the third codon (Woese et al. 
1991) was used for the phylogenetic analyses. The sub- 
stitution models and partitioning schemes applied in the 
Bayesian inference analyses were selected using Kaku- 
san 4. Bayesian analyses were performed using MrBayes 
v.3.2.7 (Ronquist et al. 2012) with two Markov chain 
Monte Carlo (MCMC) runs of four chains for 2,000,000 
generations. The sampled trees and models from the first 
1,301,000 generations were discarded as burn-in tree 
and a majority-rule consensus tree was constructed from 
the sample trees from the latter 699,000 generations. 
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Convergence of both runs, visualized using Tracer v.1.6 
(Rambaut et al. 2014), was determined to have occurred 
when the effective sample size (ESS) (Kass et al. 1998) 
increased above 200. The tree was visualized and edited 
using Figtree v.1.4.4 (Rambaut 2014) and Adobe Photo- 
shop 2023 ver.24.5, respectively. 

To identify the morphological species, the pairwise 
sequence distances of the COI dataset of 18 OTUs were 
calculated using the Kimura-two parameter (K2P) model 
in Mega 10.1.8 (Kumar et al. 2018). In a previous study 
(Jung et al. 2011), the average interspecific and intraspe- 
cific genetic distances of the COI gene in Heteroptera 
were 6.3% and 0.4%, respectively. Therefore, in the pres- 
ent study, interspecific (intraspecific) genetic distances 
of more than 9% (0.9%) and less than 3% (0.3%) were 
treated as large and small, respectively. 


Systematics 


The morphological characteristics of the dried specimens 
were examined, drawn, and measured using a stereoscop- 
ic microscope (SZ60; Olympus, Tokyo, Japan) equipped 
with an ocular grid. To observe the parameres, the pygo- 
phores were removed from the body after softening the 
Specimens in hot water. The removed pygophores were 
immersed in a hot 15% KOH solution for 5 min and then 
soaked in 99% ethanol for the dissection of the paramere. 
The parameres were observed after fixing the angles with 
a gel (Museum Gel Clear, Ready America, California, 
U.S.A.) placed on the microscope slide. The pygophores 
and parameres were preserved in small polyethylene vials 
containing a 50% glycerin and 50% water solution. The 
polyethylene vials were mounted on the pins with the re- 
spective specimens. Photographs of the dried specimens 
and living individuals were taken using a compact dig- 
ital camera (Tough TG-6, Olympus, Tokyo, Japan) and 
digital microscopes (VHX-1100, Keyence, Osaka, Japan; 
Dino-Lite Premier M, Opto Science, Tokyo, Japan). The 
image stacks were processed using Adobe Photoshop 
2023 ver.24.5 when using Dino-Lite Premier M. The host 
plants were photographed using a smartphone (iPhone 8, 
Apple, California, U.S.A.). Morphological terms were as- 
signed according to previous monographs (Takeya 1962; 
Drake and Davis 1960; Drake and Ruhoff 1965; Schuh 
and Weirauch 2020). 

The type specimens of the new species were deposited 
at the National Museum of Nature and Science, Ibarak1, 
Japan (NSMT), the Shirakami Research Center for Envi- 
ronmental Sciences, Faculty of Agriculture and Life Sci- 
ence, Hirosaki University, Aomori, Japan (SIHU), and the 
Laboratory of Entomology, Faculty of Agriculture, Tokyo 
University of Agriculture, Kanagawa, Japan (TUA). 

Dried specimens of the two known Japanese species of 
Agramma, namely A. (A.) abruptifrons and A. (A.) japon- 
icum, which were compared with the new species de- 
scribed below, were either recorded in previous studies 
(Souma 2020, 2021; Souma and Hisasue 2022: Souma 
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and Iwata 2022; Tago 2023) or newly collected (Suppl. 
material 3). Newly collected specimens comprising only 
A. (A.) japonicum were deposited at SIHU. 

Species distribution records were mapped using Sim- 
pleMappr (Shorthouse 2010). Geographical coordinates 
were obtained from Google Maps (https://www.google. 
co.jp/maps). The map was edited using Adobe Photoshop 
2023 ver.24.5. 


Results 


Molecular data 


The Bayesian tree of COI, COII, 16S, and 28S genes well 
supported the monophyly of the clade A. (4.) izuense sp. 
nov. + A. (A.) japonicum, A. (A.) japonicum, and the clade 
consisting of the populations of A. (A.) japonicum from 
Honshu and Kyushu (all Bayesian posterior probabilities 
= 100%) (Fig. 1). The phylogenetic analysis of COI well 
supported the monophyly of the following taxa and pop- 
ulations (all Bayesian posterior probabilities = 100%): 
the clade A. (A4.) izuense sp. nov. + A. (A.) japonicum, 
A. (A.) izuense sp. nov.; A. (A.) japonicum; and the popu- 
lation of A. (A.) japonicum from Kyushu. 

The inter- and intraspecific distances of 18 individuals 
of four lace bug species were generated based on the K2P 
model of substitution of the partial COI gene (742 bp) 
(Suppl. material 2). The divergence between the ingroups 
(A. (A.) izuense sp. nov. and A. (A.) japonicum) and out- 
groups (Cochlochila (Physodictyon) conchata and Lim- 
nostatua lewisi) was in the range of 0.1912—0.2198. The 
interspecific divergence between A. (A.) izuense sp. nov. 
and A. (A.) japonicum was in the range of 0.0916—0.1029 
and were considered large. As mentioned above, both 
species, which can also be distinguished based on mor- 
phological characteristics (see the identification key), 
were monophyletic in the Bayesian trees (Fig. 1). Finally, 
A. (A.) izuense sp. nov. and A. (A.) japonicum were con- 
sidered as independent species in the present study. 

The intraspecific divergence of the partial COI 
gene was 0 in A. (A.) izuense sp. nov. and 0—0.0262 in 
A. (A.) japonicum. The interpopulation divergence of 
A. (A.) japonicum between Hokkaido, Honshu, and 
Kyushu were 0.0220 (Hokkaido and Honshu), 0.0248— 
0.0262 (Hokkaido and Kyushu), and 0.0095—0.0109 
(Honshu and Kyushu), and were considered large. In 
contrast, the intrapopulation divergence within the three 
islands was 0—0.0013 and was considered small. Further- 
more, the Bayesian trees formed separate clades with 
high posterior probabilities for the three populations of 
A. (A.) japonicum (Fig. 1). However, no morphological 
differences were found among the specimens from these 
three islands, and the three populations of A. (A.) japoni- 
cum were treated as the same species in the present study. 

To the best of the author’s knowledge (Suppl. mate- 
rial 3) and in accordance with the findings of a previous 
study (Souma 2020), the submacropterous and macropter- 
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JS189 Agramma japonicum (Honshu Saitama) 


J$197 Agramma japonicum (Kyushu Saga) 


JS145 Agramma japonicum (Hokkaido Sapporo) 


JS157 Agramma izuense (|zu Hachijo) 


JS186 Limnostatua lewisi (Honshu Kanagawa) 


JS125 Cochlochila conchata (Honshu Tokyo) 


JS197 Agramma japonicum (Kyushu Saga) 
ioof JS198 Agramma japonicum (Kyushu Saga) 
JS199 Agramma japonicum (Kyushu Saga) 
JS200 Agramma japonicum (Kyushu Saga) 
JS189 Agramma japonicum (Honshu Saitama) 
J$190 Agramma japonicum (Honshu Saitama) 
JS191 Agramma japonicum (Honshu Saitama) 
J$192 Agramma japonicum (Honshu Saitama) 
joor JS145 Agramma japonicum (Hokkaido Sapporo) 
JS146 Agramma japonicum (Hokkaido Sapporo) 
JS147 Agramma japonicum (Hokkaido Sapporo) 
JS148 Agramma japonicum (Hokkaido Sapporo) 
J$157 Agramma izuense (Izu Hachijo) 

1090p JS158 Agramma izuense (|zu Hachijo) 

J$S159 Agramma izuense (|zu Hachijo) 

JS160 Agramma izuense (|zu Hachijo) 

JS186 Limnostatua lewisi (Honshu Kanagawa) 


Figure 1. Bayesian trees constructed using COI, COH, 16S and 28S genes (2,312 bp) and COI gene (742 bp). Bayesian posterior 
probabilities are indicated near nodes. Scale bars represent number of expected substitutions per site. Each sample ID is followed 


by species name and collection locality. 


ous morphs of A. (A.) japonicum are considered common 
and rare, respectively. Thus, opportunities for long-dis- 
tance flight dispersal could be rare in A. (A.) japonicum. 
Although further studies are needed, the hypothesis of the 
low dispersal ability could explain why the interpopulation 
and intrapopulation divergences of the partial COI gene in 
A. (A.) japonicum were large and small, respectively. 


Systematics 


Genus Agramma Stephens, 1829 


Japanese name: Naga-gunbai-zoku 


Agramma Stephens, 1829: 64. Type species: Zingis laeta Fallén, 1807, 
by monotypy. 


Note. For synonyms and detailed descriptions of the ge- 
nus see Péricart (1983), Péricart and Golub (1996) and 
Souma (2020). 

Remarks. The genus Agramma comprises 88 extant 
and one fossil species in three subgenera from the Old 
World. Among them, two species belonging to the nomi- 
notypical subgenus, namely 4A. (Agramma) abruptifrons 
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(Figs 2A, 3A, 4A, 5A, 6A, 7A, 8A, 9A, 10A, B) and 
A. (A.) japonicum (Figs 2D, 3C, 4C, 5E, 6C, 7C, 8C, 9C, 
10D), have been known from Japan to date (cf. Souma 
2020). Here, two new species of the nominotypical sub- 
genus, namely A. (4.) izuense sp. nov. and A. (4.) kera- 
mense sp. nov., are described from Japan. A key to the 
four species is provided. 


Agramma (Agramma) izuense sp. nov. 
https://zoobank.org/23E9D009-B96B-4905-9 1 B8-D783B3BFOECD 
Figs 2B, C, 3B, 4B, 5B—D, 6B, 7B, 8B, 9B, 10C 


Japanese name: Hachijonaga-gunbai 


Agramma nexile (non Drake, 1948): Tomokuni and Ishikawa (2002: 
170) (distribution); Yamada and Tomokuni (2012: 188) (distribu- 
tion: part); Yamada and Ishikawa (2016: 429) (distribution: part). 
Misidentifications. 

Agramma japonicum (non Drake, 1948): Souma (2020: 532) (distribu- 
tion: part). Misidentification. 


Type series. Holotype (submacropterous 3, SIHU), 
“[JAPAN]: Izu Isls., Hachijo Is., Mitsune, Mt. Hachi- 
jo-Fuji” [=JAPAN: Izu IsLANpbs: Hachijo Island: 
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Figure 2. Habitus of four Agramma species from Japan, dorsal view: A. (Agramma) abruptifrons from Honshu (A); A. (A.) izuense sp. 


nov. from Hachyjo Island, Izu Islands, male (B) and female (C); A. (A.) japonicum from Yakushima Island, Osumi Group, Ryukyu Islands 


(D); A. (A.) keramense sp. nov. from Geruma Island, Kerama Group, Ryukyu Islands, male (E) and female (F). Scale bar: 1.0 mm. 


Southeastern foothills of Mt. Hachijo-Fuji (approximate 
coordinates: 33°07'34.5"N, 139°47'10.7"E)], 18.v.2021, 
leg. J. Souma. Paratypes (submacropterous 46 3'3' 36 
9), JAPAN: Izu IsLanps: Hachijo Island: as holotype 
(submacropterous 8 33 4 99, STHU); as holotype but 
16.v.2021 (submacropterous 3 33 6 9, STHU), as ho- 
lotype but 21.v.2021 (submacropterous 6 Jo 10 99, 
STHU); alt. 250-530 m of Mt. Hachiyo-Fuji, 4.vii.2001, 
leg. M. Tomokuni (submacropterous 1 <4, NSMT); No- 
boryo Pass, 17.v.2021, leg. J. Souma (submacropterous 
9 33 3 PQ, SIHU; 3 63 4 99, TUA); as above but 


5.vii.2001, leg. M. Tomokuni (submacropterous 5 d'3' 
2 298, NSMT); Ohkago, 19.v.2021, leg. J. Souma (sub- 
macropterous 7 6' 5 99, SIHU); Western foothills of 
Mt. Hachijo-Fuyji, 21.v.2021, leg. J. Souma (submacrop- 
terous 4 J¢ 2 99, STHU). Eight specimens collected in 
2001 were recorded as “Agramma nexile (Drake, 1948)” 
by the previous study (Tomokuni and Ishikawa 2002). 
Additional material examined. Non-types (1 nymph, 
STHU), JAPAN: Izu ISLANDs: Hachijo Island: as holotype but 
16.v.2021. The single nymph recorded above was in poor 
condition and was thus not described in the present study. 
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Figure 3. Pronota of four Agramma species from Japan, dorsal view: A. (Agramma) abruptifrons (A); A. (A.) izuense sp. nov. (B); 
A. (A.) japonicum (C); A. (A.) keramense sp. nov. (D). Scale bars: 0.2 mm. 


Diagnosis. Agramma (Agramma) izuense sp. nov. 1S 
recognized among other species of Agramma by a com- 
bination of the following characters: pubescence on body 
less than 0.5 times as long as diameter of compound eye; 
antennal segment IV brown (Fig. 2B, C); posterior process 
in apical part and hemelytron sometimes irregularly dark 
(Fig. 5C); thoracic sterna, pygophore and female termi- 
nalia black (Figs 4B, 6B, 7B); head with a pair of frontal 
spines (Figs 3B, 8B); rostrum reaching middle part of me- 
sosternum; pronotum without paranotum; median carina 
of pronotum distinct on posterior process; anterior margin 
of hemelytron gently curved outward (Fig. 5B, D); api- 
ces of hemelytra separated from each other at rest; R+M 
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(radiomedial) vein of hemelytron present in apical part, 
carinate throughout its length; costal area usually with 2 
rows of areolae at widest part; discoidal-sutural area with 
7-8 rows of areolae at widest part; outer and inner mar- 
gins of paramere angularly curved in middle part (Fig. 
9B); and female terminalia hexagonal in ventral view, 
with posterior margin protruding posteriad in middle part. 

Description. Submacropterous male. Head, calli, pro- 
notal disc, basal part of posterior process, thoracic pleura, 
thoracic sterna, sternal laminae, apical part of tarsi and 
abdomen black; antenna, frontal spine, buccula, rostrum, 
collar, apical part of posterior process, hemelytron and 
legs except apical part of tarsi brown; apical part of poste- 
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Figure 4. Rostra of four Agramma species from Japan, ventral view: A. (Agramma) abruptifrons (A); A. (A.) izuense sp. nov. (B); 


A. (A.) japonicum (C); A. (A.) keramense sp. nov. (D). Scale bars: 0.2 mm. 


rior process and hemelytron sometimes irregularly dark; 
compound eyes dark red; pubescence on body yellowish 
(Figs 2B, 3B, 4B, 5B, C, 6B). 

Body (Fig. 2B) oblong; pubescence on body less than 
0.5 times as long as diameter of compound eye. Head 
(Figs 3B, 8B) glabrous, with a pair of frontal spines; 
frontal spines separated from each other at apices, not 


reaching apex of clypeus; antenniferous tubercles obtuse, 
slightly curved inward; clypeus smooth; vertex coarsely 
punctate. Compound eye round in dorsal view. Antenna 
densely covered with pubescence throughout its length 
and tiny tubercles in segments I to II; segment I cylin- 
drical; segment II cylindrical, shortest among antennal 
segments; segment III longest among antennal segments; 
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Figure 5. Hemelytra of four Agramma species from Japan, dorsal view: 4. (Agramma) abruptifrons (A); A. (A.) izuense sp. nov., 
male (B, C) and female (D); A. (4.) japonicum (E); A. (A.) keramense sp. nov. (F). Scale bars: 0.2 mm. 


segment IV cylindrical, longer than segment I. Bucculae 
contiguous with each other at anterior ends, with 3 rows 
of areolae throughout their length. Rostrum (Fig. 4B) 
reaching middle part of mesosternum. 

Pronotum (Figs 3B, 8B) unicarinate, without parano- 
tum. Pronotal disc coarsely punctate. Hood absent. Col- 
lar coarsely punctate; anterior margin gently curved in- 
ward. Calli smooth. Median carina ridge-like, distinct 
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on posterior process. Posterior process well-developed, 
flattened, triangular. Thoracic pleura coarsely punctate. 
Ostiolar peritreme oblong. Mesosternum (Fig. 4B) as 
wide as metasternum at widest part. Sternal laminae near- 
ly straight throughout their length. Legs smooth, covered 
with pubescence. 

Hemelytron (Fig. 5B, C), extending beyond apex of 
abdomen; anterior margin gently curved outward; apices 
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Figure 6. Male terminalia of four Agramma species from Japan, ventral view: A. (Agramma) abruptifrons (A); A. (A.) izuense sp. 


nov. (B); A. (A.) japonicum (C); A. (A.) keramense sp. nov. (D). Scale bars: 0.2 mm. 


separated from each other at rest; C (costal) and R+M 
(radiomedial) veins present, carinate throughout their 
length; Cu (cubital) vein indistinct; costal area usually 
with 2 rows of areolae at widest part, rarely with a single 
row throughout its length; subcostal area with 3-4 rows 
of areolae at widest part; discoidal-sutural area with 7-8 
rows of areolae at widest part; hypocostal lamina with a 
single row of areolae throughout its length. 

Abdomen oblong in dorsal and ventral views. Pygo- 
phore (Fig. 6B) compressed dorsoventrally, semicircu- 
lar in ventral view, covered with pubescence. Paramere 
(Fig. 9B) slender, expanded in middle part; outer and 


inner margins angularly curved in middle part, covered 
with pubescence in middle part. 

Measurements (n = 20). Body length with hemel- 
ytra 2.1-2.4 mm; maximum width across hemelytra 
0.8—0.9 mm; length of antennal segments I to IV 0.2 mm, 
0.1 mm, 0.5 mm, and 0.3 mm, respectively; prono- 
tal length 0.8-0.9 mm; pronotal width across humeri 
0.6 mm; hemelytral length 1.4-1.6 mm; maximum width 
of hemelytron 0.4—0.5 mm. 

Submacropterous female. General habitus very sim- 
ilar to that of male (Figs 2C, 5D, 7B) except for the fol- 
lowing characters: subcostal area of hemelytron wider 
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Figure 7. Female terminalia of four Agramma species from Japan, ventral view: A. (Agramma) abruptifrons (A); A. (A.) izuense sp. 


nov. (B); A. (A.) japonicum (C); A. (A.) keramense sp. nov. (D). Scale bars: 0.2 mm. 


than in male, with 4-5 rows of areolae at widest part; api- 
cal part of abdomen hexagonal in ventral view; posterior 
margin of terminalia protruding posteriad in middle part; 
and ovipositor with well-developed ovivalvula at base. 

Measurements (n = 20). Body length with hemel- 
ytra 2.4-2.6 mm; maximum width across hemelytra 
0.9-1.0 mm; length of antennal segments I to IV 0.2 mm, 
0.1 mm, 1.5 mm, and 0.3 mm, respectively; prono- 
tal length 0.9-1.0 mm; pronotal width across humeri 
0.6—0.7 mm; hemelytral length 1.6—-1.8 mm; maximum 
width of hemelytron 0.5—0.6 mm. 

Remarks. In a previous study, Agramma (Agramma) 
izuense sp. nov. was misidentified as A. (A.) japonicum 
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(Tomokuni and Ishikawa 2002), because both species are 
the most similar among the Asian species of the genus 
Agramma. However, the former is easily distinguished 
from the latter by the following characters: posterior 
process in apical part and hemelytron sometimes irreg- 
ularly dark (brown in A. (A.) japonicum) (Figs 2B, D, 
5C, E); apices of hemelytra separated from each other 
at rest (close to each other in A. (4.) japonicum) (Figs 
2C, 5B, D); R+M (radiomedial) vein carinate through- 
out its length (carinate in basal part and not carinate in 
apical part in A. (A.) japonicum); and costal area usual- 
ly with 2 rows of areolae at widest part (a single row in 
A. (A.) japonicum). Morphological differences between 
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the new species and the other two Japanese species are 
provided in the identification key below. 

On the other hand, the new species is similar in gener- 
al appearance to A. (4.) ruficorne (Germar, 1835), which 
is widely distributed in the Palaearctic Region (Peéricart 
and Golub 1996; Aukema et al. 2013). Nevertheless, 
A. (A.) ruficorne shares the morphological features men- 
tioned in the above paragraph with A. (A.) japonicum so 
that it is easily distinguished from A. (A.) izuense sp. nov. 

Distribution. Japan (Izu Islands: Hachijo Island) 
(Fig. 12) (Tomokuni and Ishikawa 2002; Yamada and 
Tomokuni 2012; Yamada and Ishikawa 2016; present 
study). Agramma (Agramma) izuense sp. nov. inhabits 
the forest floor in the warm-temperate climate of the Izu 
Islands in the Palaearctic Region. 

Etymology. The specific epithet refers to its occur- 
rence in the Izu Islands, Japan; an adjective. 

Host plants. Carex sp. (Cyperaceae) (Fig. 11B) (present 
study). Although the host plant species could not be identi- 
fied, Agramma (Agramma) izuense sp. nov. feeds only on 
this cyperaceous herb and appears to be monophagous. 

Biology. Agramma (Agramma) izuense sp. nov. feeds 
on the abaxial surface of the leaves of the abovemen- 
tioned cyperaceous plant (present study). Dozens of type 
materials consisting of only submacropterous morphs 
were collected, suggesting that this new species is flight- 
less. Adults and nymphs were collected in May and July 
(Tomokuni and Ishikawa 2002; present study). 


Agramma (Agramma) keramense sp. nov. 
https://zoobank. org/5A41CB70-F8B5-4B30-8B29-A0B7CCFB6605 
Figs 2E, F, 3D, 4D, 5F, 6D, 7D, 8D, 9D, 10E-I 


Japanese name: Hosonaga-gunbai 


Type series. Holotype (submacropterous 4, SIHU), “[JA- 
PAN]: the Ryukyus, Okinawa Isls., Aka Is., Aka” [=JA- 
PAN: Ryukyu ISLANDS: Kerama Group: Aka Island: Aka 
(approximate coordinates: 26°11'43.7"N, 127°17'07.9"E)], 
3.x1.2022, leg. J. Souma. Paratypes (submacropterous 13 
So 19 PQ), JAPAN: Ryukyu IsLANDs: Kerama Group: 
Aka Island: as holotype (submacropterous 2 34 5 29, 
STHU); as holotype but 4.v.2021, leg. R. Ito (submacrop- 
terous 1 9, SIHU); as holotype but 5.v.2021, leg. R. Ito 
(submacropterous 3 ¢¢ 3 99, SIHU); as holotype but 
17.vii.2021, leg. R. Ito (submacropterous 3 63 3 29, 
STHU). Geruma Island: Geruma, 3.x1.2022, leg. J. Souma 
(submacropterous 5 Jo. 7 99, SIHU). 

Additional material examined. Non-types (7 nymphs), 
JAPAN: Ryukyu ISLANDS: Kerama Group: Aka Island: as 
holotype (6 nymphs, SIHU); as holotype but 5.v.2021, leg. 
R. Ito (1 nymph, SIHU). All 7 nymphs recorded above 
were in poor condition and are thus not described here. 

Diagnosis. Agramma (Agramma) keramense sp. nov. 1S 
recognized among other species of Agramma by a combi- 
nation of the following characters: pubescence on body less 
than 0.5 times as long as diameter of compound eye; anten- 
nal segment IV light brown (Fig. 2E, F); posterior process 
in apical part and hemelytron light brown (Fig. 5F); thoracic 
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sterna, pygophore and female terminalia dark brown (Figs 
AD, 6D, 7D); head without spine (Figs 3D, 8D); rostrum 
reaching posterior part of prosternum; pronotum without 
paranotum; median carina of pronotum indistinct on poste- 
rior process; anterior margin of hemelytron nearly straight; 
apices of hemelytra separated from each other at rest; R+M 
(radiomedial) vein of hemelytron present in apical part, ca- 
rinate throughout its length; costal area with a single row 
of areolae throughout its length; discoidal-sutural area with 
5 rows of areolae at widest part; outer and inner margins 
of paramere gently curved in middle part (Fig. 9D); and 
female terminalia hexagonal in ventral view, with posterior 
margin protruding posteriad in middle part. 

Description. Submacropterous male. Head _ black; 
calli, pronotal disc, basal part of posterior process, tho- 
racic pleura, thoracic sterna, sternal laminae and abdo- 
men dark brown; antenna, buccula, rostrum, collar, api- 
cal part of posterior process, hemelytron and legs light 
brown; compound eye dark red; pubescence on body yel- 
lowish (Figs 2E, 3D, 4D, 5F, 6D). 

Body (Fig. 2E) oblong; pubescence on body less than 
0.5 times as long as diameter of compound eye. Head 
(Figs 3D, 8D) glabrous, without spine; antenniferous tu- 
bercles obtuse, slightly curved inward; clypeus smooth; 
vertex coarsely punctate. Compound eye round in dorsal 
view. Antenna densely covered with pubescence through- 
out its length and tiny tubercles in segments I to II; seg- 
ment I cylindrical, as long as segment II; segment II cy- 
lindrical; segment HI longest among antennal segments; 
segment IV cylindrical, longer than segment I. Bucculae 
contiguous with each other at anterior ends, with 3 rows 
of areolae throughout their length. Rostrum (Fig. 4D) 
reaching posterior part of prosternum. 

Pronotum (Figs 3D, 8D) without carina, without 
paranotum. Pronotal disc coarsely punctate. Hood absent. 
Collar coarsely punctate; anterior margin gently curved 
inward. Calli smooth. Posterior process well-developed, 
flattened, triangular. Thoracic pleura coarsely punctate. 
Ostiolar peritreme oblong. Mesosternum (Fig. 4D) as 
wide as metasternum at widest part. Sternal laminae near- 
ly straight throughout their length. Legs smooth, covered 
with pubescence. 

Hemelytron (Fig. 5F), extending beyond apex of ab- 
domen; anterior margin nearly straight; apices separated 
from each other at rest; C (costal) and R+M (radiomedial) 
veins present, carinate throughout their length; Cu (cubi- 
tal) vein indistinct; costal area with a single row of are- 
olae throughout its length; subcostal area with 3 rows of 
areolae at widest part; discoidal-sutural area with 5 rows 
of areolae at widest part; hypocostal lamina with a single 
row of areolae throughout its length. 

Abdomen oblong in dorsal and ventral views. Pygo- 
phore (Fig. 6D) compressed dorsoventrally, semicircu- 
lar in ventral view, covered with pubescence. Paramere 
(Fig. 9D) slender, expanded in middle part; outer and in- 
ner margins gently curved in middle part, covered with 
pubescence in middle part. 

Measurements (n= 14). Body length with hemelytra 2.2— 
2.4 mm; maximum width across hemelytra 0.5—0.6 mm; 
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A Ve D 


Figure 8. Line drawings of pronota of four Agramma species from Japan, dorsal view: A. (Agramma) abruptifrons (A); A. (A.) 
izuense sp. nov. (B); A. (A.) japonicum (C); A. (A.) keramense sp. nov. (D). Abbreviations: ca, calli; co, collar; fs, frontal spine; mc, 
median carina; pd, pronotal disc; pp, posterior process. Scale bars: 0.2 mm. 


Figure 9. Line drawings of parameres of four Agramma species from Japan, dorsal view: A. (Agramma) abruptifrons (A); 
A. (A.) izuense sp. nov. (B); A. (A.) japonicum (C); A. (A.) keramense sp. nov. (D). Scale bars: 0.1 mm. 
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Figure 10. Living individuals of four A4gramma species from Japan: A. (Agramma) abruptifrons from Honshu, female (A) and 
teneral male (B); A. (A.) izuense sp. nov. from Hachyo Island, Izu Islands, female (C); A. (A.) japonicum from Honshu, female (D); 
A. (A.) keramense sp. nov. from Aka Island, Kerama Group, Ryukyu Islands, male (E), mature (F) and teneral (G) females, and fifth 


(H) and fourth (1) instar nymphs. 


length of antennal segments I to [TV 0.1 mm, 0.1 mm, 0.4 
mm, and 0.2 mm, respectively; pronotal length 0.7 mm; 
pronotal width across humeri 0.4 mm; hemelytral length 
1.6—1.7 mm; maximum width of hemelytron 0.3 mm. 

Submacropterous female. General habitus very sim- 
ilar to that of male (Figs 2F, 7D) except for the following 
characters: subcostal area of hemelytron wider than in 
male, with 4 rows of areolae at widest part; apical part 
of abdomen hexagonal in ventral view; posterior mar- 
gin of terminalia protruding posteriad in middle part; 
and ovipositor with well-developed ovivalvula at base. 

Measurements (n = 19). Body length with hemelytra 
2.4—2.5 mm; maximum width across hemelytra 0.6 mm; 
length of antennal segments I to IV 0.1 mm, 0.1 mm, 
0.4mm, and 0.2 mm, respectively; pronotal length 0.7 mm; 
pronotal width across humeri 0.4 mm; hemelytral length 
1.7—1.8 mm; maximum width of hemelytron 0.3—0.4 mm. 

Remarks. Agramma (Agramma) keramense sp. nov. 
does not completely match the diagnosis of the genus 
Agramma provided by Souma (2020) because of the lack 
of spines on the head. However, the new species can be 
provisionally placed into Agramma based on the gen- 
eral similarity. 


Among theAsian species of Agramma, A.(A.) keramense 
sp. nov. is most similar to A. (A.) vicinale (Drake, 1927) in 
its general habitus. However, based on a comparison be- 
tween the type materials of the new species and the photo- 
graphs of the holotype (United States National Museum of 
Natural History 2023), together with the original descrip- 
tion (Drake 1927) of A. (A.) vicinale, two main characters 
were recognized to easily differentiate A. (A.) keramense 
sp. nov. from A. (A.) vicinale: head without spine (with a 
pair of frontal spines in A. (A.) vicinale) (Fig. 3D, 8D); and 
median carina of pronotum indistinct on posterior process 
(distinct in A. (A.) vicinale). Morphological differences 
between the new species and the three other Japanese spe- 
cies are provided in the identification key below. 

Distribution. Japan (Ryukyu Islands: Kerama Group: 
Aka Island, Geruma Island) (Fig. 12). Agramma (Agram- 
ma) keramense sp. nov. inhabits grasslands in the sub- 
tropical climate of Kerama Group of the Ryukyu Islands 
in the Oriental Region. 

Etymology. The specific epithet refers to its occurrence 
in Kerama Group, the Ryukyu Islands, Japan; an adjective. 

Host plants. Poaceae gen. et sp. indet. (present study) 
(Fig. 11D). Although the host plant genus and species 
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Figure 11. Monocotyledonous host plants of four Agramma species from Japan: Juncus sp. (A) from Honshu, damaged by 
A. (Agramma) abruptifrons; Carex sp. (B) from Hachyo Island, Izu Islands, damaged by A. (A.) izuense sp. nov.; Carex sp. (C) from 
Honshu, damaged by A. (4.) japonicum; Poaceae gen. et sp. indet. (D) from Aka Island, Kerama Group, Ryukyu Islands, damaged 


by A. (A.) keramense sp. nov. 
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Figure 12. Collection sites of two species of Agramma from Japan used in present study. Red circles = A. (Agramma) izuense sp. 


nov.; green squares = A. (4.) keramense sp. nov. 
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could not be identified, Agramma (Agramma) keramense 
sp. nov. only feeds on this poaceous herb and appears to 
be monophagous. 

Biology. Agramma (Agramma) keramense sp. nov. feeds 
on the abaxial surface of the leaves of the aforementioned 
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poaceous plant (present study). Dozens of type materials 
consisting of only submacropterous morphs were collected, 
suggesting that this new species is flightless. Adults were 
collected in May, July, and November, whereas nymphs 
were collected in May and November (present study). 


Key to species of Agramma from Japan 


1 


Head without spine (Figs 3D, 8D); rostrum reaching posterior part of prosternum (Fig. 4D); anterior margin of hemely- 
tron nearly straight (Figs 2E, F, 5F); collected from Poaceae (Fig. 11D)............. Agramma (Agramma) keramense sp. nov. 
Head with a pair of frontal spines (Figs 3A-C, 8A-C); rostrum reaching middle part of mesosternum (Fig. 4A-C); anterior 
margin of hemelytron gently curved outward (Figs 2A-D, 5A-E); collected from Cyperaceae or Juncaceae (Fig. 11A-C)...2 
Antennal segment IV black (Fig. 2A); median carina of pronotum indistinct on posterior process (Figs 3A, 8A); R+M 
(radiomedial) vein of hemelytron absent in apical part (Fig. 5A); outer and inner margins of paramere gently curved in 
middle part (Fig. 9A); posterior margin of female terminalia not protruding posteriad in middle part (Fig. 7A); collected 
TRO SEGA Cale: (ie real AL Pe PNY, kee dela dcect ted anette chy eeeeni ee ube Eaioee ed Agramma (Agramma) abruptifrons Golub, 1990 
Antennal segment IV brown (Fig. 2B, C); median carina of pronotum distinct on posterior process (Figs 3B, C, 8B, C); 
R+M (radiomedial) vein of hemelytron present in apical part (Fig. 5B, C); outer and inner margins of paramere angularly 
curved in middle part (Fig. 9B, C); posterior margin of female terminalia protruding posteriad in middle part (Fig. 7B, 
Cy; ‘collected tromvGyperaceaei(Fige ] LBC) ois ce RA ee 3 
Posterior process in apical part and hemelytron sometimes irregularly dark (Figs 2B, 5C); apices of hemelytra separated 
from each other at rest (Figs 2C, 5B, D); R+M (radiomedial) vein carinate throughout its length; costal area usually with 
2 rows of areolae at widest part; known from Hachijo Island, Izu Islands .............. Agramma (Agramma) izuenseé sp. nov. 
Posterior process in apical part and hemelytron brown (Figs 2D, 5E); apices of hemelytra close to each other at rest; 
R+M (radiomedial) vein carinate in basal part, not carinate in apical part; costal area with a single row of areolae 
throughout its length; known from Japan proper and its surrounding islands, and Yakushima Island of the Ryukyu Is- 


Acknowledgements 


I sincerely thank the editor (David Rédei, National Chung 
Hsing University, Taichung, Taiwan) and an anonymous 
reviewer for their critical comments on this manuscript. 
I am deeply indebted to Masaaki Tomokuni and Takuya 
Kiyoshi (NSMT) for loaning valuable materials. I owe 
my deepest gratitude to Satoshi Maehara (Tochigi, 
Japan), Masami Nozawa (Saitama, Japan), Kyosuke 
Okuda (Saitama, Japan), Nortyuki Muro (Tokyo, Japan), 
and Reo Ito (Oita, Japan) for providing valuable material 
and information about the collection sites. I am grateful to 
Takeyuki Nakamura (SIHU), Yu Hisasue (Tokyo, Japan), 
and Shinya Suzuki (Kyushu University, Fukuoka, Japan) 
for accompanying me during fieldwork. This study was 
partially supported by a Grant-in-Aid for JSPS Fellows 
(JP20J20483) granted to the author from the Japan Soci- 
ety for the Promotion of Science, Tokyo, Japan. I would 
like to thank Editage (www.editage.com) for the English 
language editing. 


References 


Altschul SF, Madden TL, Schaffer AA, Zhang J, Zhang Z, Mill- 
er W, Lipman DJ (1997) Gapped BLAST and PSI-BLAST: A 
new generation of protein database search programs. Nucleic 
Acids Research 25(17): 3389-3402. https://doi.org/10.1093/ 
nar/25.17.3389 


Renda 22 goa ete eee Agramma (Agramma) japonicum (Drake, 1948) 


Aukema B, Rieger C, Rabitsch W (2013) Catalogue of the Heteroptera 
of the Palaearctic Region. Vol. 6, Supplement. Netherlands Entomo- 
logical Society, Amsterdam, Netherland, [xxiv +] 629 pp. 

Damgaard J, Cognato AI (2005) Phylogeny and reclassification of species 
groups in Aquarius Schellenberg, Limnoporus Stal and Gerris Fabri- 
cius (Insecta: Hemiptera-Heteroptera, Gerridae). Systematic Entomol- 
ogy 31(1): 93-112. https://doi.org/10.1111/j.1365-3 113.2005.00302.x 

Drake CJ (1927) Tingitidae from the Far East and Madagascar (Hemip- 
tera). Philippine Journal of Science 34: 307-312. 

Drake CJ (1948) New Tingidae from the Orient and other regions 
(Hemiptera. Heteroptera). Musée Heude. Notes d’Entomologie 
Chinoise 12(15): 173-178. 

Drake CJ, Davis NT (1960) The morphology, phylogeny, and higher 
classification of the family Tingidae, including the description of a 
new genus and species of the subfamily Vianaidinae (Hemiptera: 
Heteroptera). Entomologica Americana 39: 1—100. 

Drake CJ, Ruhoff FA (1965) Lacebugs of the world, a catalog (Hemip- 
tera: Tingidae). Bulletin of the United States National Museum 243: 
[i—viii +] 1-634. [pls. frontis piece + 1-56] 

Ichita T (1988) Aomori-ken no Kamemushi (I). Celastrina 20: 114-145. 
[True bugs from Aomori-ken, Honshu, Japan. (I)] [in Japanese] 
Jung S, Duwal RK, Lee S (2011) COI barcoding of true bugs (Insec- 
ta, Heteroptera). Molecular Ecology Resources 11(2): 266-270. 

https://doi.org/10.1111/).1755-0998.2010.02945.x 

Kass RE, Carlin BP, Gelman A, Neal R (1998) Markov chain Monte 
Carlo in practice: A roundtable discussion. The American Statisti- 
cian 52(2): 93-100. 

Kerzhner IM (1978) Poluzhestkokrylye (Heteroptera) Sakhalina i 
Kuril’skikh ostrovov. [Heteroptera from Sakhalin and the Kuril 


dez.pensoft.net 


64 


Islands]. Trudy Biologo-Pochvennogo Instituta Dal’ nevostochnogo. 
Otdeleniya Akademii Nauk SSSR. Novaya Seriya 50(153): 31-57. 
[in Russian] 

Kumar S, Stecher G, Li M, Knyaz C, Tamura K (2018) MEGA X: Mo- 
lecular evolutionary genetics analysis across computing platforms. 
Molecular Biology and Evolution 35(6): 1547-1549. https://dot. 
org/10.1093/molbev/msy096 

Muraji M, Tachikawa S (2000) Phylogenetic analysis of water striders 
(Hemiptera: Gerroidea) based on partial sequences of mitochondri- 
al and nuclear ribosomal RNA genes. Entomological Science 3(4): 
615-626. 

Nozawa M, Okuda K (2023) Saitama-ken kara arata ni kiroku sareru 
Kamemushi-rui (3). Yosegaki 188: 30-33. [True bugs newly record- 
ed from Saitama Prefecture, Honshu, Japan. (3)] [in Japanese] 

Péricart J (1983) Faune de France 69. Hémiptéeres Tingidae euro-médi- 
terranéens. Fédération Francaise des Sociétés de Sciences Na- 
turelles, Paris, France, 620 pp. 

Péricart J, Golub VB (1996) Superfamily Tingoidea Laporte, 1832. In: 
Aukema B, Rieger C (Eds) Catalogue of the Heteroptera of the Pa- 
laearctic Region. Vol. 2, Cimicomorpha I. Netherlands Entomologi- 
cal Society, Amsterdam, Netherlands 3-78. 

Rambaut A (2014) FigTree Ver. 1.4.4. http://tree.bio.ed.ac.uk/software/ 
figtree/ [Accessed: 2023-5-9] 

Rambaut A, Suchard MA, Xie D, Drummond AJ (2014) Tracer. Version 
1.6. http://beast.bio.ed.ac.uk/Tracer [Accessed: 2023-5-9] 

Ronquist F, Teslenko M, van der Mark P, Ayres DL, Darling A, Héhna 
S, Larget B, Liu L, Suchard MA, Huelsenbeck JP (2012) MrBayes 
3.2: Efficient bayesian phylogenetic inference and model choice 
across a large model space. Systematic Biology 61(3): 539-542. 
https://doi.org/10.1093/sysbio/sys029 

Schuh RT, Weirauch C (2020) True bugs of the world (Hemiptera: Het- 
eroptera). Classification and natural history (2 edn). Siri Scientific 
Press, Manchester, UK, 768 pp. [32 pls.] 

Shorthouse DP (2010) SimpleMappr, an online tool to produce publi- 
cation-quality point maps. http://www.simplemappr.net [Accessed: 
2023-4-21] 

Simon C, Rati FF, Beckenbach A, Crespi B, Liu H, Flook P (1994) Evo- 
lution, weighting, and phylogenetic utility of mitochondrial gene 
sequences and acompilation of conserved polymerase chain reaction 
primers. Annals of the Entomological Society of America 87(6): 
651-701. https://doi.org/10.1093/aesa/87.6.65 1 

Souma J (2020) The monocotyledon-feeding lace bugs of the genus 
Agramma from Japan (Hemiptera: Heteroptera: Tingidae). Acta 
Entomologica Musei Nationalis Pragae 60(2): 527-536. https://doi. 
org/10.37520/aemnp.2020.035 

Souma J (2021) Lace bugs from Yakushima Island, Ryukyu Archipela- 
go, Japan (Hemiptera: Heteroptera: Tingidae). Fauna Ryukyuana 63: 
29-39. [in Japanese with English Summary] 

Souma J (2022) Integrative taxonomy of the Lauraceae-feeding spe- 
cies of the genus Stephanitis (Hemiptera, Heteroptera, Tingidae) 
from Japan. Deutsche Entomologische Zeitschrift 69(2): 219-281. 
https://doi.org/10.3897/dez.69.89864 

Souma J, Hisasue Y (2022) Ezonaga-gunbai no Saga-ken kara no hat- 
su-kiroku. Pulex 101: 922. [First record of the lace bug species 
Agramma (Agramma) japonicum (Drake, 1948) (Heteroptera, Tin- 


gidae) from Saga Prefecture, Kyushu, Japan] [in Japanese] 


dez.pensoft.net 


Jun Souma: New species of Agramma from Japan 


Souma J, Ishikawa T (2022) Taxonomic review of the tingine gen- 
era Cysteochila, Hurdchila, Physatocheila, and Xynotingis from 
Japan, with description of a new genus (Hemiptera: Heteroptera: 
Tingidae). Zootaxa 5150(1): 1-42. https://doi.org/10.11646/zoot- 
axa.5150.1.1 

Souma J, Iwata Y (2022) First record of the lace bug species Agram- 
ma (Agramma) abruptifrons Golub, 1990 (Heteroptera, Tingidae) 
from Kanto District, Honshu, Japan. Rostria 67: 48—49. [in Japa- 
nese] 

Stephens JF (1829) The nomenclature of British insects; being a 
compendious list of such species as are contained in the Systematic 
Catalog of British insects. Baldwin, London, UK, 68 pp. 

Tago T (2023) Saitama-ken ni okeru Hime-mizugiwa-kamemushi to 
Tatami-gunbai no kiroku. Yosegaki 188: 43-45. [Distributional 
records of Micracanthia hasegawai (Cobben, 1985) (Heteroptera, 
Saldidae) and Agramma abruptifrons Golub, 1990 (Heteroptera, 
Tingidae) from Saitama Prefecture, Honshu, Japan] [in Japanese] 

Takeya C (1953) Notes on the Tingidae of Shikoku, Japan (Hemiptera). 
Transactions of the Shikoku Entomological Society 3(7): 167-176. 
[pl. 6] 

Takeya C (1962) Taxonomic revision of the Tingidae of Japan, Ko- 
rea, the Ryukyus and Formosa Part 1 (Hemiptera). Mushi 36(5): 
41-75. 

Tanabe AS (2011) Kakusan4 and Aminosan: Two programs for compar- 
ing nonpartitioned, proportional, and separate models for combined 
molecular phylogenetic analyses of multilocus sequence data. Mo- 
lecular Ecology Resources 11(5): 914-921. https://doi.org/10.1111/ 
j.1755-0998.2011.03021.x 

Tomokuni M (1979) Records of the family Tingidae collected by Dr. 
Kintaro Baba in Niigata Prefecture (Hemiptera). Transactions of 
Essa Entomological Society 50: 135-138. [in Japanese] 

Tomokuni M, Ishikawa T (2002) Hemiptera (Insecta) of Hachijo Island, 
the Izu Islands, Japan. Memoirs of the National Science Museum 38: 
169-178. [in Japanese with English summary] 

United States National Museum of Natural History (2023) Serenthia 
vicinalis Drake, 1927. http://n2t.net/ark:/65665/3b360c0d7-d7ee- 
4624-b2e7-11534c1d8d5f [Accessed: 2023-6-4] 

Woese CR, Achenbach L, Rouviere P, Mandelco L (1991) Archaeal 
phylogeny: Reexamination of the phylogenetic position of Archae- 
oglobus fulgidus in light of certain composition-induced artifacts. 
Systematic and Applied Microbiology 14(4): 364-371. https://doi. 
org/10.1016/S0723-2020(11)80311-5 

Yamada K, Ishikawa T (2016) Family Tingidae. In: Hayashi M, 
Tomokuni M, Yoshizawa K, Ishikawa T (Eds) Catalogue of the 
insects of Japan Volume 4 Paraneoptera. Touka-shobo, Fukuoka, 
Japan, 429-435. [in Japanese] 

Yamada K, Tomokuni M (2012) Family Tingidae Laporte, 1832. In: 
Ishikawa T, Takai M, Yasunaga T (Eds) A field guide to Japanese 
bugs. Terrestrial heteropterans III. Zenkoku Noson Kyoiku Kyokai, 
Publishing Co., Ltd., Tokyo, Japan, 180-213. [pl. 2-13] [in Japa- 
nese] 

Yamamoto M (2023) Tatami-gunbai Agramma abruptifrons Golub, 
1990 no Shiga-ken kara no saishu-kiroku. Kamemushi News 70: 
2. [A distributional record of Agramma abruptifrons Golub, 1990 
(Heteroptera, Tingidae) from Shiga Prefecture, Honshu, Japan] 


[in Japanese] 


Dtsch. Entomol. Z. 71 (1) 2024, 49-65 


Supplementary material 1 


Sample IDs and GenBank Accession 
numbers for 18 individuals of four tingid 
species used for DNA extraction 


Authors: Jun Souma 

Data type: xlsx 

Copyright notice: This dataset is made available under 
the Open Database License (http://opendatacommons. 
org/licenses/odbl/1.0). The Open Database License 
(ODbL) is a license agreement intended to allow us- 
ers to freely share, modify, and use this Dataset while 
maintaining this same freedom for others, provided 
that the original source and author(s) are credited. 

Link: https://do1.org/10.3897/dez.71.108270.suppl1 


Supplementary material 2 


Pairwise genetic divergence (Kimura- 

two parameter) for 18 individuals of four 
tingid species based on partial sequences of 
mitochondrial COI gene 


Authors: Jun Souma 

Data type: xlsx 

Copyright notice: This dataset is made available under 
the Open Database License (http://opendatacommons. 
org/licenses/odbl/1.0). The Open Database License 
(ODbL) is a license agreement intended to allow us- 
ers to freely share, modify, and use this Dataset while 
maintaining this same freedom for others, provided 
that the original source and author(s) are credited. 

Link: https://do1.org/10.3897/dez.71.108270.suppl2 


65 


Supplementary material 3 


Newly collected specimens of Agramma 
(Agramma) japonicum from Japan deposited 
at SIHU 


Authors: Jun Souma 

Data type: xlsx 

Copyright notice: This dataset is made available under 
the Open Database License (http://opendatacommons. 
org/licenses/odbl/1.0). The Open Database License 
(ODbL) is a license agreement intended to allow us- 
ers to freely share, modify, and use this Dataset while 
maintaining this same freedom for others, provided 
that the original source and author(s) are credited. 

Link: https://doi.org/10.3897/dez.71.108270.suppl3 


dez.pensoft.net 


